Laboratory experiments on plane channel flow with a streamwise-periodic array of cylinders reveal a bifurcation from two-dimensional traveling waves to three-dimensional spanwise standing waves. The standing waves select a wave number that is independent of the wave number imposed initially by timeperiodic disturbances. [7] ; previous work has shown the distinction between convective and absolute instabilities is crucial in characterizing transition phenomena in fluids and plasmas [9] [10] [11] [12] [13] . 
(disturbances grow in time only in a comoving reference frame) rather than absolute (disturbances grow in any frame) [7] ; previous work has shown the distinction between convective and absolute instabilities is crucial in characterizing transition phenomena in fluids and plasmas [9] [10] [11] [12] [13] . [7] . Flow visualization reveals that the time-periodic disturbances evolve to standing waves along the span z (Fig. 2) .
With thymol blue, a pH indicator, dissolved in the working fluid, dye is produced electrochemically near the cylinders, which serve as electrodes, and is gathered into fronts by the fiow field [16] . Digital Fig. 3(a) ], three-dimensional disturbances grow downstream.
The dye front distortion is quantitatively characterized by the root-mean-square fluctuations A,m, about the average streamwise position of the dye front, as computed from digitized images of the dye fronts.
The "crossover" of 2 ", between upstream and downstream locations as R is increased occurs at R2=160+'5, as can be seen in Fig. 3(b) . The instability at Rz is well above the onset of the primary instability at R~= 130 [7] . The downstream amplitudes are presumably nearly saturated, but to demonstrate this would require a channel whose streamwise length would be longer than our present channel. In any event, our results demonstrate that three dimensionality grows slowly over several periods of the two-dimensional traveling 0 JUf P 1992 VOLUME 69, NUMBER 
